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(54) Method and apparatus for applying flux for use in brazing aluminium material 



(57) Fluoride-based flux is uniformly dispersed in 
and mixed with synthetic resin, which has fluidity at 
room temperature and sublimes at a temperature lower 
than a brazing temperature, so as to constitute 40 to 70 
wt.% of the mixture, thereby producing coating material. 
This coating material is applied to coating belts which 
undergo rotation and is transferred from the coating 
belts to the surface of the aluminum material. The coat- 
ing material has high viscosity and stably adheres to the 
transferred areas. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Held of the Invention s 

[0001] The present invention relates to a method and 
apparatus for applying flux for use in brazing aluminum 
or an aluminum alloy (which are collectively called as 
"aluminum material") and is employed for in the manu- 10 
facture of various products (for example, a radiator or a 
condenser). 

[0002] The present application is based on Japanese 
Patent Applications No. Hei. 10-214485, 10-214488, 
10-239172 and 10-239175, which are incorporated is 
herein by reference. 

2. Description of the Related Art 

[0003] For example, in the case of manufacture of a 20 
heat exchanger from aluminum material, heat-transfer 
tubes made of aluminum material and radiation fins 
made of aluminum material are assembled, and the 
assembly is heated in a heating furnace, thereby fusing 
brazing filler metal (an aluminum alloy containing 5-16% 25 
Si) that is interposed beforehand between the heat- 
transfer tubes and the radiation fins. The heat-transfer 
tubes and the fins are brazed by means of the brazing 
filler metal. 

[0004] In order to achieve high-quality brazing 30 
between the heat-transfer tubes and the radiation fins, 
fluoride-based flux is applied to the portions of the tubes 
and fins which are to be brazed, so as to fracture an 
oxide film covering the surface of the aluminum material 
constituting the heat-transfer tubes and the radiation 35 
fins. 

[0005] The fluoride-based flux comprises 65.6-99.9 
wt% KAIF4 and 34.4 to 0.1 wt.% K 3 AIF 6 and is commer- 
cially available under the trade name NQCOLOK FLUX. 
[0006] A method of applying this flux is described in 40 
Japanese Patent Publication Nos. Hei. 1-143796, Hei. 
3-275272 and Hei. 4-322896 or the like. 
[0007] Japanese Patent Publication No. Hei. 1- 
143796 describes a method whereby flux can be 
applied solely to areas requiring coating by use, as a 45 
dispersion medium, of pofybutene whose viscosity is 
greater than that of water and which sublimes with an 
increase in temperature. Japanese Patent Publication 
No. Hei. 3-275272 describes industrially efficient manu- 
facture of an aluminum heat exchanger by coating of so 
flux, which includes polybutene as a dispersion 
medium, to a traveling coating belt and by transfer of the 
flux to the surface of aluminum material from the coating 
belt. 

[0008] Neither of these patent coatings specifically 55 
discloses correlation between the amount of flux added 
to polybutene and means for applying the flux. The 
former publication describes only the amount of flux 



added to polybutene but contains no description of a 
measure for applying the flux. The latter patent publica- 
tion describes only means for applying flux and contains 
no description about the amount of flux added to poly- 
butene. 

[0009] Further, coating material of the above slime- 
like flux is applied primarily by manual paint with a 
brush. Accordingly, the amount of flux applied on the 
surface of a component becomes non-uniform, for 
example, such as on the tope peaks of a corrugated 
component used in the core of the heat exchanger. Fur- 
ther, during a painting process, flux is splashed, thereby 
staining surrounding facilities. 
[001 0] With regard to coating materia) formed by addi- 
tion of flux into polybutene, the viscosity of the coating 
material increases with an increase in the amount of 
flux contained in the coating material. Consequently, 
coating material containing a small amount of flux has 
low viscosity and, hence is applicable to a spraying 
method or a dipping method. However, such coating 
material is not suitable for a transfer method employing 
an coating belt On the other hand, coating material 
containing a large amount of flux has high viscosity and, 
hence can be applied to a transfer method employing an 
coating belt as coating means. However, such coating 
material is not suitable for a spraying method or a dip- 
ping method. 

[0011] As mentioned above, in connection with the 
method of applying flux for use in brazing aluminum 
material, a close correlation exists between the amount 
of flux added to polybutene and means for applying the 
flux. 

[0012] The present inventor found that most of the 
areas requiring coating of flux are narrow and that coat- 
ing material doped with flux is required to have high vis- 
cosity for adherence to the narrow areas after coating. 
On the basis of this finding, the present inventor has 
completed the present invention. 
[001 3] Incidentally, a core of a heat exchanger, such 
as an evaporator or a condenser, employed in an auto- 
mobile cooling system is usually constituted by stacking 
in an alternating manner a plurality of corrugated outer 
fins and a plurality of flat coolant tubes into a layer of 
required width. After the ends of the respective coolant 
tubes of the core are inserted into tube insertion holes 
formed in header tanks, powder flux or a flux solution is 
sprayed onto the overall core, whereby the flux adheres 
to the core. This core is then heated in a heating fur- 
nace, to thereby braze together the top peaks of the cor- 
rugated outer fins and the coolant tubes remaining in 
contact with the outer fins. 

[001 4] Flux adheres to areas of the core other than the 
areas to be brazed, thus wastefully consuming flux and 
disadvantageous^ adding to cost. Further, splashing of 
flux deteriorates the working environment and stains 
surrounding facilities. 



3 



EP0 976 486A1 



4 



SUMMARY OF THE INVENTION 

[001 5] An object of the present invention is to provide 
a method of applying flux for use in brazing aluminum 
material which enables coating of flux to only areas 
requiring coating of flux, enables stable holding of an 
amount of flux required for brazing in areas requiring 
coating, and improves the reliability of brazing. 
[0016] Another object of the present invention is to 
provide a flux coating apparatus which can automati- 
cally and uniformly apply slime-like flux to the surface of 
a component and prevents staining of surrounding facil- 
ities, which would otherwise be caused by splashing of 
flux. 

[0017] Still another object of the present invention is 
to provide a heat exchanger manufacturing method 
which prevents waste of flux, deterioration of the work- 
ing environment, and staining of surrounding facilities, 
which would otherwise be caused by splashing of flux. 
[0018] To achieve the object, according to a first 
aspect of the present invention, there is provided a 
method of applying flux for use in brazing aluminum 
material. The fluoride-based flux is uniformly dispersed 
and mixed in and with synthetic resin which has fluidity 
at room temperature (generally 20°C to 25°C) and sub- 
limes at a temperature lower than a brazing tempera- 
ture, to thereby constitute 40 to 70 wt.% of the mixture. 
The mixture is applied to coating belts which travel, and 
transferred to the surface of aluminum material. 
[0019] The synthetic resin doped with flux has high 
viscosity and can stably adhere to areas on the coating 
belt and the surface of the aluminum material where the 
synthetic resin is transferred, without being removed. 
[0020] The amount of flux added to synthetic resin is 
increased, so that the amount of flux required for braz- 
ing can be ensured by means of a small amount of coat- 
ing material to be transferred. The amount of synthetic 
resin to be transferred can be reduced accordingly, to 
thereby increase a rate at which synthetic resin sub- 
limes in a sublimation process before the brazing proc- 
ess and to save energy. 

[0021] The synthetic resin doped with flux is trans- 
ferred from the coating belts to the surface of aluminum 
material, and hence the synthetic resin is inevitably 
applied to the top peaks of aluminum material which are 
to be brought into contact with another aluminum mate- 
rial at the time of assembly. Consequently, flux can be 
applied to only the areas requiring coating. 
[0022] Preferably, at least one side of the coating belt 
facing aluminum material is formed from elastic material 
which is deflected upon receipt of pressing force from 
the aluminum material at the time of transfer of the syn- 
thetic resin. 

[0023] The coating belt is deflected at the time of 
transfer of the synthetic resin, to thereby cover, with the 
synthetic resin, the areas of aluminum material to be 
coated. Accordingly, synthetic resin doped with flux can 
be stably transferred from the coating belts to the areas 



of the aluminum materials to be coated. 
[0024] According to a second aspect of the present 
invention, there is provided a flux coating apparatus. A 
pair of feed rollers is rotated in opposite directions while 

5 remaining in contact with each other, wherein an area 
above the line of contact between the feed rollers is 
taken as an inlet section for storing a slime-like flux. 
Dam members are provided along and remain in sliding 
contact with end faces on opposite ends of the pair of 

10 feed rollers so as to prevent the flux from flowing later- 
ally from the inlet section. A pair of endless coating belts 
are spaced at a required interval so as to be mutually 
opposed in a vertical direction and which are rotated In 
opposite directions. At least one of the pair of feed roll- 

is ers is in contact with at least one of the pair of endless 
coating belts, thereby transferring the flux to the surface 
of the endless coating belt The surface of the endless 
coating belt coated with the flux comes into elastic con- 
tact with an introduced component to be coated with 

20 flux, to thereby coat the surface of the component with 
the flux during the course of feeding of the component in 
a single direction. 

[0025] Preferably, each of the endless coating belts is 
provided with flux guides for collecting the flux adhering 
25 to the surface of the endless coating belts to a required 
width. 

[0026] Preferably, the lower endless coating belt 
extends longer than does the upper endless coating belt 
in the direction from which the component is introduced, 

30 to thereby constitute a component inlet section for 
receiving the component 1 5. 
[0027] The slime-like flux stored in an inlet section uni- 
formly adheres to the surfaces of a pair of feed rollers as 
a result of rotation of the feed rollers, and flux is uni- 

35 formly transferred from the surface of the feed rollers to 
the surfaces of a pair of upper and lower endless coat- 
ing belts remaining in contact with the feed rollers. Flux 
can be uniformly applied to the surface of a component 
to be coated with flux which is introduced between and 

40 comes into elastic contact with the pair of upper and. 
lower endless coating belts. 

[0028] The surface of the component can be coated 
with flux without generating irregularities, thus enabling 
proper brazing of the component 

45 [0029] As mentioned above, flux can be automatically 
applied to the surface of the component by means of the 
endless coating belt, thus preventing splashing of flux 
and staining of surrounding facilities. 
[0030] The flux adhering to the surface of the endless 

so coating belts is collected to a required width by means 
of flux guides, thus preventing staining of surroundinq 
facilities, which would otherwise be caused by the flux 
spreading to and falling from the side edges of the 
respective endless coating belts. 

55 [0031 ] The component inlet section is provided on the 
lower endless coating belt so as to extend beyond the 
upper endless coating belt in the direction from which a 
component is introduced, and hence the component 
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can be readily transferred to the component inlet sec- 
tion. Accordingly, a component can be readily and 
smoothly introduced between the upper and lower end- 
less coating belts, thus efficiently coating the compo- 
nent with flux. 

[0032] According to a third aspect of the present 
invention, there is provided another type of flux coating 
apparatus. A pair of endless coating belts are vertically 
spaced a predetermined interval so as to be mutually 
opposed. The coating belts are rotated in opposite 
directions and brought into elastic contact with the top 
peaks of a corrugated component to be introduced 
between a clearance between the opposing portions of 
the endless coating belts, and apply slime-like flux to 
the top peaks during the course of feeding the corru- 
gated component in a single direction. A pair of presser 
plates presses the opposing portions of the endless 
coating belts against the top peaks of the corrugated 
component. 

[0033] Preferably, a clearance between the pair of 
presser plates in the vicinity of a component inlet side is 
set so as to become sufficiently greater than the height . 
of the corrugated component. 
[0034] Preferably, the pair of presser plates are verti- 
cally adjustable. 

[0035] In the flux coating apparatus according to the 
present embodiment having the foregoing configuration, 
when a corrugated component is introduced between a 
pair of upper and lower endless coating belts, the end- 
less coating belts are brought into elastic contact with 
the top peaks of the corrugated component at a given, 
uniform contact pressure, and flux can be uniformly 
applied to the top peaks of the corrugated product dur- 
ing the process of feeding of the corrugated product in 
the direction designated by the outlined arrow. 
[0036] The flux is prevented from being applied to the 
top peaks of the corrugated component in insufficient or 
excessive amount, thus enabling proper bracing of the 
corrugated component. 

[0037] As mentioned above, by means of the presser 
plates the pair of endless coating belts are brought into 
resilient contact with the top peaks of the corrugated 
outer fin at a given, uniform contact pressure, thereby 
preventing deformation of the corrugated component. 
[0038] The flux can be automatically applied to the top 
peaks of the corrugated component by means of the 
pair of endless coating belts, thus preventing staining of 
surrounding facilities, which would otherwise be caused 
by splashing of the flux. 

[0039] The clearance between the pair of presser 
plates in the vicinity of a component inlet section is set 
so as to become sufficiently greater than the height of 
the corrugated component, thereby enabling smooth 
introduction of the corrugated component into the clear- 
ance between the opposing surfaces of the pair of end- 
less coating belts and realizing smooth flux coating 
operation. 

[0040] The presser plates are vertically adjustable. 



Vertical adjustment of the presser plates enables appro- 
priate control of contact pressure at which the pair of 
endless coating belts are brought into contact with the 
top peaks of the corrugated fin, optimization of the 

5 amount of flux applied to the top peaks of the corru- 
gated component, and reliable prevention of deforma- 
tion of the corrugated component. 
[0041] According to a fourth aspect of the invention, 
there is provided a method of manufacturing a heat 

10 exchanger. The slime-like is applied to the top peaks of 
corrugated outer fins. A plurality of outer fins and a plu- 
rality of flat tubes are stacked in an alternating manner, 
to thereby constitute a core having a required width. 
The ends of the tubes of the core is inserted into tube 

is insertion holes of header tanks, and the core is heated 
in a heating furnace, thereby brazing together the top 
peaks of the corrugated outer fins and the tubes 
remaining in contact therewith. 
[0042] Preferably, the slime-like flux is applied befbre- 

20 hand to either the peripheral edges of the tube insertion 
holes formed in the header tanks or the edges of the 
tubes, and at the time of brazing of the outer fins and the 
tubes through heating in the heating furnace, the 
peripheral edges of the tube insertion holes of the 

25 header tanks and the ends of the respective tubes are 
brazed. 

[0043] According to the present invention, assembly of 
the core of a heat exchanger involves application of the 
slime-like flux to solely the top peaks of the corrugated 

30 outer fins which are stacked with the coolant tubes of 
the condenser core in an alternating manner and must 
be brazed. The areas other than those required to be 
brazed are not coated with the flux, thus eliminating 
wasteful consumption of the flux and enabling advanta- 

35 geous manufacture of the core at reduced cost. 

[0044] As mentioned above, the flux 10 is applied to 
solely the top peaks of the outer fins 4. Further, slime- 
like flux comprising resin material as a dispersion 
medium is used, there can be prevented deterioration of 

40 the working environment and staining of surrounding 
facilities, which would otherwise be caused by splashing 
of the flux 10. 

[0045] Further, the slime-like flux is applied before- 
hand to either the peripheral edges of the tube insertion 

45 holes formed in the header tanks or the edges of the 
coolant tubes to be inserted into the tube insertion 
holes. Simultaneously with brazing of the outer fins and 
the coolant tubes through heating in a heating furnace, 
the peripheral edge of each of the tube insertion holes 

so of the header tanks and the ends of the respective cool- 
ant tubes are brazed, thus improving work efficiency 
and productivity in manufacture of a heat exchanger. 
[0046] Features and advantages of the invention will 
be evident from the following detailed description of the 

55 preferred embocfiments described in conjunction with 
the attached drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0047] In the accompanying drawings: 

FIG. 1 is a schematic diagram showing a coating 
apparatus for effecting a method of applying flux for 
use in brazing aluminum material according to one 
embodiment of the present invention; 
FIG. 2 is a graph showing a relationship between 
the concentration of flux included in synthetic resin 
and the Kinetic viscosity of synthetic resin doped 
with flux; 

FIG. 3 is a graph showing the concentration of flux 
included in synthetic resin and the amount of flux to 
be applied; 

FIG. 4 is a table showing a relationship between the 
performance of a heat exchanger after brazing, the 
concentration of flux included in synthetic resin, and 
the amount of flux to be applied; 
FIGs. 5A to 5C show a clad plate constituting a 
heat-transfer tube of the heat exchanger, wherein 
FIG. 5A is a plan view; FIG. 5B is a cross-sectional 
view taken along line Vb-Vb shown in FIG. 5A; and 
FIG. 5C is a cross-sectional view taken along line 
Vc-Vc shown in FIG. 5A; 

FIG. 6 is a fragmentary schematic view showing a 
coating apparatus for effecting a method of apply- 
ing flux for use in brazing aluminum material 
according to another embodiment of the present 
invention; 

FIGs. 7A and 7B show a heat exchanger, wherein 
FIG. 7A is a partially-omitted front view, and FIG. 
7B is a partially-omitted side view; 
FIG. 8 is a schematic side elevation view showing a 
flux coating apparatus according to another embod- 
iment of the present invention; and 
FIG. 9 is a schematic perspective view showing the 
flux coating apparatus according to the embodi- 
ment in Fig. 8; 

FIG. 10 is a schematic descriptive view showing a 
flux coating apparatus according to still another 
embodiment of the present invention; 
FIG. 11 is an enlarged cross-sectional view show- 
ing the principal section of the flux coating appara- 
tus according to the embodiment in FIG. 10; 
FIGs. 12A to 12D are descriptive views showing a 
method of manufacturing a heat exchanger accord- 
ing to the present invention; and 
FIG. 13 is a descriptive view showing one example 
of a heat exchanger which is an object of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMPQPIM5NT S 

[0048] Embodiments of the present invention will now 
be described by reference to the accompanying draw- 
ings. 



[0049] FIG. 1 shows a coating apparatus for carrying 
out a method of applying flux for use in brazing alumi- 
num material according to one embodiment of the 
present invention. According to the coating method, the 

5 coating apparatus applies coating material comprising 
flux dispersed and mixed in synthetic resin to a traveling 
coating belt, with the result that the coating material is 
transferred to the surface of the aluminum material from 
the coating belt 

w [0050] The coating apparatus substantially comprises 
a pair of guide rollers 3a and 3b; an endless coating belt 
1a extending between the guide rollers 3a and 3b; 
another pair of guide rollers 4a and 4b which are located 
below and are made opposed to the guide rollers 3a 

15 and 3b; an endless coating belt 1b extending between 
the guide rollers 4a and 4b; a pair of feed rollers 5a and 
5b provided above the guide roller 3a; a pair of feed roll- 
ers 6a and 6b provided below the guide roller 4b; and a 
pair of height control plates 7, 7 for controlling the clear- 

20 ance between the coating belts 1a and 1b, with one 
plate thereof being disposed within the coating belt 1a 
so as to push the coating belt 1 a toward the coating belt 
1b and the other plate being disposed within the coating 
belt 1b so as to push the coating belt 1b toward the 

25 coating belt 1a. 

[0051] In the coating device, as shown in FIG. 1 , the 
guide roller pairs 3a, 3b and 4a. 4b and the feed roller 
pairs 5a, 5b and 6a, 6b are rotated in the directions des- 
ignated by arrow shown in FIG. 1 . As a result, the coat- 

30 ing belts 1a and 1b travel in the same direction, and 
coating material 2 inserted into inlet sections 5c and 6c 
is formed into a thin layer on the surface of the feed roll- 
ers 5b and 6a. The thin layer formed on the feed roller 
5b is transferred to the coating belt 1 a which undergoes 

35 rotation, and the thin layer formed on the feed roller 6a 
is transferred to the coating belt 1b which undergoes 
rotation. Aluminum material (the fin 8 of the heat 
exchanger is illustrated in FIG. 1) is conveyed through 
the clearance between the coating belts 1a and 1b, to 

40 thereby transfer the coating material 2 to the respective 
upper and lower surfaces of the aluminum material. In 
this coating apparatus, in a case where the coating 
material 2 is applied to solely either the upper or lower 
surface of aluminum material, the coating material 2 is 

45 fed to a corresponding inlet section of one of the inlet 
sections 5c and 6c. 

[0052] Under the coating method according to the 
present invention, in which the coating material 2 is 
transferred from the coating belts 1a and 1b to the sur- 

so face of aluminum material, the coating material is inevi- 
tably applied to the top peaks of corrugated aluminum 
material which are to be brought into contact with 
another aluminum material at the time of assembly. 
Consequently, flux can be applied to only the areas 

55 requiring coating. 

[0053] The coating material 2 is formed by uniformly 
dispersing or mixing fluoride-based flux consisting of 

. 65.6-99.9 wt% KAlF 4 and 34.4 to 0.1 wt% K 3 AIF 6 into 
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synthetic resin - which has fluidity at room temperature 
and sublimes at a temperature lower than brazing tem- 
perature - so as to constitute 40 to 70 wt.% of the coat- 
ing material 2. 

[0054] Fluoride-based flux which is commercially 
available under the trade name "NOCOLOK FLUX" is 
used as fluoride-based flux. 

[0055] Synthetic resin possesses fluidity at room tem- 
perature, depolymerizes at a temperature lower than 
brazing temperature (about 600°C), and sublimes com- 
pletely. For example, polybutene or acrylic acid-based 
resin, such as butyl acryfate, is used as synthetic resin. 
For example, polybutene having a mean molecular 
weight of 200 to 2500 can be used. The polybutene sub- 
limes substantially completely at 450°C and leaves no 
residue. 

[0056] The amount of flux added to synthetic resin is 
set to 40 to 70 wt%. The reason for this is that, when 
the amount of flux falls within this range, there can be 
produced the coating material 2 which has viscosity 
enabling stable adherence to the coating belts 1a and 
1 b and a transfer region on the surface of the aluminum 
material (fin 8) without losing fluidity and which can 
ensure the amount of flux sufficient for brazing even 
when transferred in a small amount. 
[0057] FIG. 2 shows the relation between flux concen- 
tration (wt.%) and kinetic viscosity (cSt. 40°C) when flux 
is added to polybutene having a mean molecidar weight 
of 1000, for various concentrations of flux The kinetic 
viscosity is increased with an increase in flux concentra- 
tion, and a kinetic viscosity of 100000 cSt. (at 40°C) can 
be obtained at a flux concentration of 40 wt.%. Even 
when flux becomes highly viscous at an excessive flux 
concentration of 50 wt.%, flux can be readily dispersed 
uniformly in synthetic resin through use of an electric 
agitator having stirring vanes. 
[0058] The coating material 2 having a kinetic viscos- 
ity of 1 00000 , cSt. (at 40°C) can be formed into a thin 
layer on the surface of the feed rollers 5a, 5b, 6a, and 6b 
without losing fluidity and can be applied to the coating 
belts 1a and 1b. The coating material 2 can be stably 
transferred to the surface of aluminum material, with the 
result that the coating apparatus can operate well for the 
most pari 

[0059] The coating material 2 has high viscosity and 
hence can stably adhere to the portions of aluminum 
material where it has been transferred. For example, in 
a case where a heat exchanger such as that shown in 
FIGs. 7A and 7B is manufactured by brazing, the coat- 
ing material 2 must be applied to an outer peripheral 
bead 12a and a center bead 12b (see FIGs. 5A to 5C) 
of one of two clad plates 12 constituting a heat-transfer 
tube 9, the top peaks of the corrugated fin 8 which are 
to maintain contact with the heat-transfer tube 9 after 
assembly, and the areas of support plates 1 1 which are 
to maintain contact with the heat-transfer tubes 9 after 
assembly. After transfer, the coating material 2 can sta- 
bly adhere to even the narrow areas, such as the outer 



peripheral bead 12a, the center bead 12b, and the top 
peaks of the corrugated fin 8, without losing fluidity. In 
FIG. 5 A, reference numeral 12c designates oval beads 
functioning to cause turbulence in the flow of coolant 

5 within the heat-transfer tube 9. 

[0060] FIG. 3 shows the relation between flux concen- 
tration (wt.%) and the amount of flux to be applied 
(g/m 2 ) (residual amount of flux after heating) when flux 
is added to polybutene having a means molecular 

10 weight of 1 000, for various concentrations of flux As the 
flux concentration increases, the amount of flux to be 
applied also increases. 

[0061] FIG. 4 shows a relationship between the 
amount of flux to be applied, the compressive strength 

75 of a heat exchanger after brazing, and the heat radiation 
performance of the heat exchanger. 
[0062] As shown in FIGs. 7A and 7B, the heat 
exchanger is assembled by brazing together the heat- 
transfer tubes 9, the corrugated fins 8, and the support 

20 plates 1 1 . The heat-transfer tube 9 is formed from a clad 
plate comprising material specified by J IS 4343 (herein- 
after called "J IS 4343 material") (coating material) - 
material specified by JIS 3003 (hereinafter called "J IS 
3003 material") (core material)^ IS 4343 material (coat- 

25 ing material) and a dad in a proportion of 1 0%. The cor- 
rugated fin 8 is formed from plate material comprising 
JIS 3003 material doped with 1.5% Zn. The support 
plate 1 1 is formed from a clad plate comprising JIS 4343 
material (coating material)-JIS 3003 material (core 

30 material)-JIS 4343 material (coating material) and a 
clad in a proportion of 10%. The heat-transfer tubes 9, 
the corrugated fins 8, and the support plates 11 are 
brazed under conditions such that they are pre-heated 
at 1 50°C for three minutes in an N 2 gas atmosphere and 

35 are heated at 600°C for three minutes. 

[0063] The compressive strength of the heat 
exchanger is expressed in terms of internal pressure of 
the heat exchanger required for causing leakage to the 
outside. Heat radiation performance is normalized with 

40 respect to heat radiation performance of a heat 
exchanger employing a coating material of 75% flux 
concentration, which is taken as 100. Evaluation corre- 
sponds to over-all evaluation of a heat exchanger 
including compressive strength and heat radiation per- 

45 formance, where a double-circle symbol represents 
"excellent," a single-circle symbol represents "good," a 
triangle represents "acceptable," and a cross repre- 
sents "unacceptable." A compressive strength of 3.5 
Mpa or more is determined to be good. 

so [0064] As can be seen from FIG. 4, all the heat 
exchangers manufactured from coating materials hav- 
ing flux concentrations of 40 to 70 wt.% according to the 
method of the present invention were evaluated as 
being "good" or "excellent." In contrast, a heat 

55 exchanger manufactured from coating material having a 
flux concentration of 35 wL% (Comparative Example 1) 
and a heat exchanger manufactured from coating mate- 
rial having a flux concentration of 75 wt% (Comparative 



11 



EP 0 976 486 A1 



12 



Example 2) were evaluated as being "acceptable" or 
"unacceptable." 

[0065] Comparative Example 1 was evaluated as 
being "unacceptable." The reason for this is that since 
the coating material has a low flux concentration, the s 
kinetic viscosity of the coating material also becomes 
low. In addition to a small amount of flux to be originally 
applied (1.8 g/cm 2 ), the coating material is removed 
from the areas where the coating material has been 
transferred, with the result that fillets formed along the 10 
joints between the heat-transfer tubes 9 and the fins 8 
are insuff iciently formed, thereby reducing the heat radi- 
ation performance of the heat exchanger. 
[0066] Example 2 was evaluated as being "good" in 
spite of the compressive strength being evaluated as is 
being "excellent." The reason for this is that since the 
coating material has a high flux concentration, a large 
amount of flux residue remain after brazing. Such flux 
residues deteriorates the appearance of the heat 
exchanger and increase ventilation resistance, thus 20 
deteriorating the heat radiation performance. 
[0067] In consideration of the comparison results set 
forth, the coating material 2 according to the present 
embodiment is formed by addition of 40 to 70 wt.% flux 
into synthetic resin, preferably 50 to 70 wt.% flux into 25 
synthetic resin. The coating material 2 exhibits an 
increase in kinetic viscosity and in the amount of flux to 
be applied at the minimum flux concentration (50 wt.%). 
thereby greatly enhancing the reliability of brazed areas. 
[0068] FIG. 6 shows a coating apparatus capable of so 
working the method of applying flux for use in brazing 
aluminum material according to another example of the 
present invention. 

[0069] The coating method is effected by use of an 
coating belt, wherein at least one side of the coating belt 35 
facing aluminum material is formed from elastic material 
which is deflected upon receipt of pressing force from 
the aluminum material at the time of transfer of coating 
material. A coating apparatus capable of effecting the 
coating method differs from that mentioned in connec- 40 
tion with the previous embodiment in only that the coat- 
ing belts 1a and 1b are formed from, e.g. ( oil resistance 
rubber material. In other respects, the two coating appa- 
ratus are identical in structure. 

[0070] According to this coating method of another 45 
example, the coating belts are deflected at the time of 
transfer of coating material, to thereby cover, with the 
coating material, the areas of aluminum material to be 
coated. Accordingly, synthetic resin doped with flux can 
be reliably transferred from the coating belts to the so 
areas of the aluminum materials to be coated. 
[0071] As shown in FIG. 6, in a case where aluminum 
material is formed into the corrugated fin 8. the coating 
belts 1 a and 1 b are pressed against top peaks 8a of the 
fin 8. with the result that recesses 1 c are formed in cor- 55 
responding portions of the coating belts ia and 1b. 
Thus, the top peaks 8a of the fin 8 are covered with the 
recesses 1c, arid the coating material 2 applied over the 



respective coating belts 1a and 1b is situated between 
the recesses 1c and the top peaks 8a and can come 
into sufficient contact with the top peaks 8a. In spite of 
the narrow area of the top peaks 8a, the coating mate- 
rial 2 can be transferred to the top peaks 8a without foil. 
[0072] In either of the embodiments, the coating mate- 
rial 2 is formed by increasing the amount of flux added 
to synthetic resin, so that the amount of flux required for 
brazing is ensured by means of a small amount of coat- 
ing material to be transferred. The amount of synthetic 
resin to be transferred can be reduced accordingly, to 
thereby increase the rate at which synthetic resin sub- 
limes in a sublimation process before the brazing proc- 
ess and to save energy. 

[0073] As has been described, synthetic resin doped 
with fluoride-based flux is transferred from an coating 
belt to the surface of aluminum material, to thereby ena- 
ble coating of flux to areas requiring coating. The 
amount of flux added to synthetic resin is increased, to 
thereby make coating material highly viscous. The 
amount of flux required for brazing can stably adhere to 
the areas requiring coating. Consequently, the reliability 
of brazed areas can be enhanced. 
[0074] The amount of flux added to synthetic resin is 
increased, so that the amount of flux required for braz- 
ing can be ensured by means of a small amount of coat- 
ing material to be transferred. The amount of synthetic 
resin to be transferred can be reduced accordingly, to 
thereby increase the rate at which synthetic resin sub- 
limes in a sublimation process before the brazing proc- 
ess and to save energy. 

[0075] Further, at least one side of the coating belt 
teeing aluminum material is formed from elastic material 
which is reflected upon receipt of pressing force from 
the aluminum material at the time of transfer of coating 
material. The coating belts are deflected at the time of 
transfer of coating material, to thereby cover the areas 
of aluminum material requiring coating. Consequently, 
synthetic resin doped with flux can be stably transferred 
from the coating belts to the areas of the aluminum 
material requiring coating, thus enhancing the reliability 
of brazed areas. 

[0076] FIGs. 8 and 9 show another embodiment of the 
flux coating apparatus. In FIGs. 8 and 9, reference 
numerals 101 and 102 designate a pair of feed rollers 
which are in contact with each other and rotated in 
opposite directions, as indicated by arrows, by means of 
an unillustrated drive means. A nipping portion between 
the feed rollers 101 and 102 serves as an inlet section 
103 for introducing coating material 120. As shown in 
FIG. 8, the inlet section 103 is replenished with and 
stores at all times coating material 120 comprising as a 
dispersion medium resin material, e.g., polybutene and 
flux. 

[0077] Dam members 104 are provided along end 
faces on the opposite sides of the feed rollers 101 and 
102 in order to prevent the coating material 120 from 
flowing to the outside from the inlet section 103. . 
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[0078] The dam member 1 04 comprises a dam block 
105 and sealing material 107 fitted into a V-shaped 
groove formed in the interior surface of the dam block 
105. The sealing material 107 is brought into sliding 
contact with and extends over the side faces of the feed 
rollers 1 01 and 1 02 in a V-shaped pattern. 
[0079] Reference numerals 108 and 109 designate a 
pair of upper and lower endless coating belts formed 
from elastic material, such as comparatively flexible oil- 
resistance rubber or synthetic resin. The upper endless 
coating belt 108 extends between a pair of guide rollers 
110, 110, and the lower endless coating belt 109 
extends between a pair of guide roOers 111,111. The 
upper and lower endless coating belts 108 and 109 are 
rotated in opposite directions, as indicated by arrows, by 
means of unillustrated drive means. 
[0080] The smallest clearance between the endless 
coating belts 108 and 109 is slightly smaller than the 
height (or thickness) of a component 115 to be coated 
with flux. The clearance can be adjusted at any time by 
means of an unillustrated adjuster in accordance with 
the height of the component 115. 
[0081] The lower endless coating belt 109 is formed 
so as to become longer than the upper endless coating 
belt 1 08 in a rearward direction from which a component 
is introduced between the endless coating belts 108 
and 109. The thus-elongated portion of the lower end- 
less coating belt 109 is taken as a component inlet sec- 
tion 109A for receiving the component 115 from an 
unillustrated component transportation line. 
[0082] In the present embodiment, opposing portions 
of the endless coating belts 108 and 109 are provided 
with presser plates 112 for pressing the opposing por- 
tions of the endless coating belts 108 and 109 against 
the component 115. 

[0083] The clearance between the endless coating 
belts 108 and 109 is adjusted by vertical adjustment of 
the front-end guide rollers 1 1 0 and 1 1 1 of the respective 
roller pairs 110 and 111 and the presser plates 112, 
112. 

[0084] The rear end portions of the respective presser 
plates 112, 112 are tapered toward the outside, to 
thereby facilitate introduction of the component 115. 
Further, the rear guide roller 110 provided in the upper 
endless coating belt 108 is located at a slightly elevated 
position, to thereby widen the clearance between the 
upper and lower endless coating belts 108 and 109. 
[0085] In a case where the coating material 120 is 
applied to one of the two sides of the component 115; 
for example, an upper side of the component 115, one 
of the pair of feed rollers 101 and 102; for example, the 
feed roller 101, is brought into contact with the upper- 
endless coating belt 108, as shown in FIG. 8. 
[0086] The present embodiment has described a case 
where the coating material 120 is applied to the compo- 
nent 1 15; e.g., both sides of a corrugated outer fin con- 
stituting a core of an evaporator or condenser for use in 
an automobile cooling system; Although omitted from 



FIGs. 8 and 9, a second pair of feed rollers 1 01 and 102 
is also disposed similarly in the vicinity of the lower end- 
less coating belt 109, and one of the feed roller pair is 
situated so as to remain in contact with the belt 109. 
[0087] Flux guides 113 (only the pair of flux guides 
1 13 disposed on the upper endless coating belt 108 are 
shown in FIG. 9) are provided so as to remain a sliding 
contact with the respective endless coating belts 108 
and 109 in order to collect the coating material 120 
transferred from the feed rollers 101 to a required width; 
for example, the width of the feed roller 101. 
[0088] Coating of flux to the component 1 15 by the 
flux coating apparatus having the foregoing configura- 
tion will now be described. 

[0089] The feed rollers 101 and 102 are rotated in 
opposite directions, as designated by arrows shown in 
FIG. 8, and the endless coating belts 108 and 109 are 
rotated in opposite direction, as designated by arrows 
shown in FIG. 8. 

[0090] Through rotation of the feed rollers 101 and 
102, the coating material 120 stored in the inlet section 
103 uniformly adheres to the peripheral surface of the 
feed rollers 101 and 102. 

[0091] The coating material 120 stored in the inlet 
section 1 03 is prevented from flowing laterally by means 
of the dam members 104 disposed on the opposite 
sides of the inlet section 103. 
[0092] The feed roller 101 remains in contact with the 
endless coating belt 108, and hence the coating mate- 
rial 120 adhering to the peripheral surface of the feed 
roller 101 is uniformly transferred to the surface of the 
endless coating belt 108. 

[0093] Although omitted from the drawings, the feed 
rollers 101 and 102 are disposed in the same manner 
as mentioned previously, and the coating material 120 is 
uniformly fed from either of the feed rollers 101 and 102 
to the surface of the lower endless coating belt 1 09. 
[0094] When the component 115 is introduced 
between the endless coating belts 108 and 109, the 
endless coating belts 1 08 and 1 09 are brought into elas- 
tic contact with the top peaks of the corrugated compo- 
nent 115, and the coating material 120 is uniformly 
applied to the top peaks of the corrugation during the 
process of feeding of the component 1 1 5 in the cfirection 
designated by the outlined arrow. 
[0095] As mentioned above, in the flux coating appa- 
ratus according to the present embodiment, the coating 
material 120 is uniformly fed to the surface of the pair of 
upper and lower endless coating belts 1 08 and 1 09 from 
the feed rollers 101 and 102. Since the coating material 
120 can be uniformly applied to the top peaks of the cor- 
rugated component 1 1 5 by means of the endless coat- 
ing belts 108 and 109, the coating material 120 is 
prevented from being applied in insufficient or excessive 
amount, thus properly brazing the component 1 15. 
[0096] As mentioned above, flux is automatically 
applied to the component 115, thus preventing splash- 
ing of flux, which would otherwise be caused by manu- 
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ally painting flux with a brush, and staining of 
surrounding facilities, which would otherwise be caused 
by splashing of flux. 

[0097] Particularly, in the present embodiment, the 
coating material 120 adhering to the surface of the end- s 
less coating belts 108 and 109 is collected to a desired 
width by means of the flux guides 113. Consequently, 
the coating material 1 20 can be prevented from staining 
surrounding facilities, which would otherwise be caused 
by the coating material 1 20 spreading to and falling from to 
the side edges of the respective endless coating belts 
108 and 109. 

[0098] Further, the component inlet section 109A is 
provided on the lower endless coating belt 109 so as to 
extend beyond the upper aidless coating belt 108 in a 75 
rearward direction, and hence the component 115 can 
be readily transferred to the component inlet section 
109A from the unillustrated component transfer line. 
Accordingly, the component 115 can be readily and 
smoothly introduced between the upper and lower end- 20 
less coating belts 108 and 109, thus efficiently coating 
the component 1 1 5 with flux. 

[0099] In the previous embodiment, a corrugated 
outer fin for use as a core of an evaporator or condenser 
is employed as the component 115 to be coated with 25 
flux. However, it goes without saying that the component 
is not limited to such an corrugated outer fin. 
[0100] FIGs. 10 and 1 1 show a still another embodi- 
ment of the flux coating apparatus according to the 
present invention. In FIGs. 10 and 1 1 , reference numer- 30 
als 201 and 202 designate a pair of upper and lower 
coating endless belts formed from elastic material, such 
as comparatively flexible oil-resistance rubber or syn- 
thetic resin. The upper endless coating belt 201 extends 
between a pair of guide rollers 203, 203, and the lower 35 
endless coating belt 202 extends between a pair of 
guide rollers 204, 204. The upper and lower coating 
endless belts 201 and 202 are rotated in opposite direc- 
tions, as indicated by arrows, by means of unillustrated 
drive means. ao 
[01 01 ] As will be described later, the endless coating 
belts 201 and 202 are spaced a predetermined interval 
from each other, and the opposing portions of the end- 
less coating belts 201 and 202 are provided with 
presser plates 205 for pressing the opposing portions of 45 
the endless coating belts 201 and 202 against the top 
peaks of a corrugated outer fin 206 for use in a heat 
exchanger core. 

[0102] The presser plates 205, 205 are disposed 
slightly out of parallel such that the clearance between so 
the pressure plates 205, 205 becomes sufficiently wider 
than the height of the outer fin 206. 
[0103] The presser plates 205, 205 are vertically 
adjustable by means of an unillustrated adjuster, and 
the clearance between presser plates 205. 205 can be ss 
adjusted at any times such that opposing surfaces of 
the coating endless belts 201 and 202 can be resiliency 
brought into contact with the top peaks of the corru- 



gated outer fin 206 at appropriate contact pressure so 
as not to deform the corrugation. 
[01 04] The coating material 209 is uniformly applied at 
all times to the surface of the endless coating belts 201 
and 202 from respective feeders 207. 
[01 05] The feeder 207 comprises a pair of feed rollers 
207a, 207a which are in contact with each other and 
rotated in opposite directions, as indicated by arrows, by 
means of an unillustrated drive means. A nipping por- 
tion between the feed rollers 207a, 207a serves as an 
inlet section 208 for introducing the coating material 
209. The inlet section 208 is replenished with and stores 
the slime-like coating material 209 at all times. 
[0106] One of the upper roller pairs 207a, 207a is 
brought into contact with the endless coating belt 201, 
and one of the lower roller pairs 207a, 207a is brought 
into contact with the endless coating belt 202. The 
slime-like coating material 209 adhering to the surface 
of the feed rollers 207a is uniformly transferred to the 
surface of the endless coating belts 201 and 202. 
[01 07] In the flux coating apparatus according to the 
present embodiment having the foregoing configuration, 
when the outer fin 206 is introduced between the end- 
less coating belts 201 and 202. the endless coating 
belts 201 and 202 are brought into elastic contact with 
the top peaks of the corrugated outer fin 206 at a given, 
uniform contact pressure, and the coating material 209 
can be uniformly applied to the top peaks of the corru- 
gated outer fin 206 during the process of feeding of the 
outer fin 206 in the direction designated by the outlined 
arrow. 

[0108] The coating material 209 is prevented from 
being applied to the top peaks of the outer fin 206 in 
insufficient or excessive amount, thus enabling proper 
brazing of unillustrated flat coolant tubes which remain 
in contact with the each side of the outer fins 206. 
[01 09] As mentioned above,- by means of the presser 
plates 205, 205 the pair of endless coating belts 201 
and 202 are uniformly brought into resilient contact with 
the top peaks of the corrugated outer fin 206 at a given 
contact pressure, thereby preventing deformation of the 
corrugated outer fin 206. 

[01 1 0] The coating material 209 can be automatically 
applied to the top peaks of the corrugated outer fin 206 
by means of the pair of endless coating belts 201 and 
202, thus preventing staining of surrounding facilities, 
which would otherwise be caused by splashing of the 
coating material 209. 

[0111] Particularly, in the present embodiment, the 
clearance between the pair of presser plates 205, 205 in 
the vicinity of a component inlet section is set so as to 
become sufficiently greater than the height of the outer 
fin 206, thereby enabling smooth introduction of the 
outer fin 206 into the clearance between the opposing 
surfaces of the pair of endless coating belts 201 and 
202 and realizing smooth flux coating operation. 
[01 12] The presser plates 205, 205 can be vertically 
adjusted by means of an unillustrated adjuster. Vertical 
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adjustment of the presser plates 205, 205 enables 
appropriate control of contact pressure at which the pair 
of endless coating belts 201 and 202 are brought into 
contact with the top peaks of the outer fin 206, optimiza- 
tion of the amount of flux applied to the top peaks of the 
outer fin 206, and thorough prevention of deformation of 
the corrugated outer fin 206. 
[01 1 3] The embodiment has described an example in 
which an outer fin for use with the core of any of various 
types of heat exchangers is used as the corrugated 
component 206. However, the present invention is not 
limited to the corrugated component and may also be 
applied to application of flux to a component which is 
required to be coated with flux on both sides. 
[0114] FIQ. 13 shows a condenser employed in an 
automobile cooling system as a heat exchanger 301. 
[0115] The condenser 301 comprises a condenser 
core 302 and a pair of header tanks 303. 
[0116] The condenser core 302 is constituted by 
stacking in an alternating manner a plurality of corru- 
gated outer fins 304 and a plurality of fiat coolant tubes 
305 to a layer of required width. 
[01 1 7] A plurality of tube insertion holes 306 equal in 
number to coolant tubers of the condenser core 302 are 
formed in each of header tanks 303, and the ends of the 
respective coolant tubes of the condenser core 302 are 
inserted into the tube insertion holes 306. thus consti- 
tuting the condenser 30 1 . 

[0118] In order to braze together contact portions 
between the outer fins 304, the coolant tubes 305, and 
the header tanks 303, clad material - which is formed by 
laying on the surface of aluminum material, such alumi- 
num or an aluminum alloy, a brazing layer formed from 
metal of the same family as aluminum - is used as a 
material of the outer fins 304, the coolant tubes 305, 
and the header tanks 303. In some cases, as will be 
described later, either the outer fins 304 or the coolant 
tubers 305 may be formed from clad material. 
[01 1 9] Processes performed in the manufacture of the 
condenser 301 will be described in sequence by refer- 
ence to FIGS. 12A to 1 2D. 

[0120] As shown in FIG. 12A, coating material 310 
containing flux is applied to the top peaks of the corru- 
gated outer fin 304. the coating material 310 is uni- 
formly applied to the top peaks of the corrugated outer 
fins 304 through, use of the aforementioned coating 
apparatuses. 

[0121] As shown in FIG. 12B, after the outer fins 304 
have been coated with the coating material 310, a plu- 
rality of outer fins 304 and a plurality of flat coolant tubes 
305 are stacked in an alternating manner, thereby con- 
stituting the condenser core 302 to a layer of required 
width. 

[0122] A reinforcement plate 307 (see FIG. 12C) 
formed from a metal of the same family as the outer fins 
304 and the coolant tubes 305 is attached to the top- 
most outer fin 304 and the lowermost outer fin 304 of 
the condenser core 302. 
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[01 23] As shown in FIG. 1 2C, the ends of the respec- 
tive coolant tubes 305 of the condenser core 302 and 
the tube insertion holes 306 of the pair of header tanks 

303 are aligned with one another. As shown in FIG. 
5 1 2D, the ends of the coolant tubes 305 are inserted into 

the corresponding tube insertion holes 306. 
[01 24] In this case, the slime-like coating material 31 0 
is applied to the peripheral edges of tube insertion holes 
306 of the header tanks 306 or to the ends of the cool- 

10 ant tubes 305. 

[01 25] In addition to the coolant tubes 305, the ends 
of the reinforcement plates 307 are brazed to the 
header tanks 303. So long as the coating material 310 
is applied to the surfaces of the header tanks 303 where 

is the tube insertion holes 306 are formed in a row, the 
number of times coating material is applied can be 
reduced. Further, as mentioned previously, the slime- 
like coating material 310 can be readily and uniformly 
applied to the surface of the header tanks 303 by means 

20 of an unillustrated paint roller. 

[0126] After having been assembled by connecting 
the condenser core 302 to the pair of header tanks 303, 
the condenser 301 is heated in an unillustrated heating 
furnace, to thereby braze together the top peaks of the 

25 corrugated outer fins $04, the coolant tubes 305 
remaining in contact with the outer fins 304, and the 
reinforcement plates 307. Simultaneously, the periph- 
eral edges of the respective tube insertion holes 306 of 
the header tanks 303 and the respective ends of the 

30 coolant tubes 305 are brazed together. Further, the rein- 
forcement plates 307 are butt-brazed to the side surface 
of the respective header tanks 303. 
[01 27] As mentioned previously, the outer fins 304 and 
the coolant tubes 305 are brazed together by means of 

35 the coating material 310 applied to the top peaks of the 
corrugated outer fins 304. However, there is no require- 
ment that both the outer fins 304 and the coolant tubes 
305 be formed from clad material. Even if either the 
outer fins 304 or the coolant tubes 305 are famed from 

40 clad material, they can be brazed together without fail. 
[0128] As has been mentioned above, at the time of 
assembly of the condenser 301, heat exchanger manu- 
facturing method according to the present invention 
involves application of the slime-like coating material 

45 310 to solely the top peaks of the corrugated outer fins 

304 which are stacked on the coolant tubes 305 of the 
condenser core 302 in an alternating manner and must 
be brazed. The areas other than those required to be 
brazed are not coated with the coating material 310, 

so thus eliminating wasteful consumption of the coating 
material 310 and advantageous manufacture of the core 
at reduced cost. 

[01 29] As mentioned above, the coating material 31 0 
is applied to solely the top peaks of the outer fins 304. 
55 Further, slime-like coating material comprising resin 
material as a dispersion medium is used/there can be 
prevented deterioration of the working environment and 
staining of surrounding facilities, which would otherwise 
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be caused by splashing of the flux 31 0. 
[01 30] Further, according to the present embodiment 
the slime-like coating material 310 is applied before- 
hand to either the peripheral edge of each of the tube 
insertion holes 306 formed in the header tanks 303 or 
the edges of the coolant tubes 305 to be inserted into 
the tube insertion holes 306. Simultaneously with braz- 
ing of the outer fins 304 and the coolant tubes 305 
through heating in a heating furnace, the peripheral 
edge of each of the tube insertion holes 306 of the 
header tanks 303 and the ends of the respective coolant 
tubes 305 are brazed, thus improving work efficiency 
and productivity in manufacture of a heat exchanger. 
[0131] Although the present embodiment has 
described an example of manufacture of a condenser 
used in an automobile cooling system, advantageous 
results which are the same as those described previ- 
ously can be attained by application of the present 
invention to manufacture of a heat exchanger such as 
an evaporator, a heater, or a radiator. 
[0132] Although the invention has been described in 
its preferred form with a certain degree of particularity, it 
is understood that the present disclosure of the pre- 
ferred form can be d arrangement of parts without 
departing from the spirit and the scope of the invention 
as hereinafter claimed. 

Claims 

1 . A method for applying flux for use in brazing alumi- 
num material, comprising steps of: 

uniformly dispersing and mixing fluoride-based 
flux in and with synthetic resin which has fluid- 
ity at room temperature and sublimes at a tem- 
perature lower than a brazing temperature, to 
thereby produce a mixture of the flux and the 
synthetic resin, wherein an amount of the fluo- 
ride-based flux is set to 40 to 70 wt.% of the 
mixture; 

applying the mixture to a travelling coating belt; 
and 

transferring the mixture to a surface of the alu- 
minum material. 

2. A method according to claim 1 , further comprising a 
step of making one side of the coating belt facing 
the aluminum material being formed from elastic 
material deflecting by pressing force from the alu- 
minum material at said transferring step. 

3. A method according to claim 1, wherein said syn- 
thetic resin comprises polybutene. 

4. A method according to claim 1 , wherein the amount 
of the fluoride-based flux is set to 50 to 70 wt.% of 
the mixture. 



5. A flux coating apparatus comprising: 

a pair of feed rollers to be rotated in opposite 
directions while remaining in contact with each 
s other; 

an inlet section disposed above a contact por- 
tion between said pair of feed rollers so as to 
store slime-like coating material containing 
flux; 

10 a dam member disposed along and sliding con- 

tact with end faces of the pair of feed rollers so 
as to prevent the coating material from flowing 
laterally from said inlet section; and 
a pair of endless coating belts which are 

15 spaced at a required interval so as to be mutu- 

ally opposed and rotated in opposite directions, 
wherein at least one of said pair of feed rollers 
! is in contact with at least one of said pair of 
endless coating belts, thereby transferring the 

20 coating material to a surface of said endless 

coating belt, and wherein the surface of the 
endless coating belt coated with the coating 
material comes into contact with an introduced 
component to be coated with the coating mate- 

25 rial, to thereby coat a surface of the component 

with the coating material during a course of 
feeding of the component in a single direction. 

6. A flux coating apparatus according to claim 5, fur- 
30 ther comprising a flux guide for collecting the coat- 
ing material adhering to the surface of said endless 
coating belt to a required width. 

7. A flux coating apparatus according to claim 5, 
35 wherein said pair of endless coating belt comprises 

a lower endless coating belt and an upper endless 
coating belt to be mutually opposed in a vertical 
direction, said lower endless coating belt extends 
longer than said upper endless coating belt in a 
40 direction from which the component is introduced, 
to thereby constitute a component inlet section for 
receiving the component 

8. A flux coating apparatus according to claim 5, 
45 wherein a pair of said dam members are disposed 

on both opposite ends of said pair of feed rollers 

9. A flux coating apparatus according to claim 5, 
wherein said endless coating belt comprises elastic 

so material so that the surface of the endless coating 
belt comes into elastic contact with the introduced 
component 

10. A flux coating apparatus according to claim 5. fur- 
55 ther comprising a pair of presser plates for pressing 

opposing portions of said endless coating belts 
against the introduced component 
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11. A flux coating apparatus according to claim 10, 
wherein a clearance between the pair of presser 
plates in a vicinity of a component inlet side is set 
greater than a height of the introduced component. 

5 

12. A flux coating apparatus according to daim 11, 
wherein end portions at the component inlet side of 
respective presser plates are tapered outward. 

13. A flux coating apparatus according to claim 10, 10 
wherein said pair of presser plates are vertically 
adjustable. 

14. A flux coating apparatus comprising: 

a pair of endless coating belts which are verti- 
cally spaced at a predetermined interval so as 
to be mutually opposed and rotated in opposite 
directions, said endless coating belts being 
brought into contact with top peaks of a corru- 20 
gated component to be introduced between a 
clearance between opposing portions of said 
endless coating belts, and applying slime-like 
coating material containing flux to the top 
peaks during a course of feeding the corru- 25 
gated component in a single direction; and 
a pair of presser plates for pressing the oppos- 
ing portions of said endless coating belts 
against the top peaks of the corrugated compo- 
nent 30 

15. A flux coating apparatus according to claim 14, 
wherein a clearance between the pair of presser 
plates in a vicinity of a component inlet side is set 
greater than a height of the corrugated component. 35 

16. A flux coating apparatus according to claim 15, 
wherein end portions at the conponent inlet side of 
respective presser plates are tapered outward. 

40 

17. A flux coating apparatus according to claim 14, 
wherein said pair of presser plates are vertically 
adjustable. 

18. A flux coating apparatus according to claim 14, 45 
wherein said endless coating belt comprises elastic 
material so that the surface of the endless coating 
belt is elastically brought into contact with the top 
peaks of the corrugated component. 

. 50 

19. A method for manufacturing a heat exchanger, 
comprising steps of : 

applying slime-like coating material containing 
flux to top peaks of corrugated fins; 55 
stacking a plurality of said corrugated fins and 
a plurality of flat tubes in an alternating manner 
to thereby constitute a core; 



inserting ends of said flat tubes of the core into 
tube insertion holes of header tanks; and . 
heating the core, thereby brazing together the 
top peaks of the corrugated fins and the flat 
tubes. 

20. A method for manufacturing a heat exchanger 
according to claim 19, further comprising a step of 
applying the slime-like coating material to one of 
peripheral edges of the tube insertion holes formed 
in the header tanks and the ends of the flat tubes 
before said heating, so that the peripheral edges of 
the tube insertion holes of the header tanks and the 
ends of the respective flat tubes are brazed at said 
heating step. 

21. A method for manufacturing a heat exchanger 
according to claim 19, wherein the slime-like flux is 
applied to the top peaks of said corrugated fins 
between the endless coating belt 
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